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Table 1 Factors and levels of orthogonal experimental

RS
K -
R/ T e/ (h) n(HFED :n(PA66) nCBRIR) +n(PA66)
1 110 1 15:1 1.5:1
2 120 5 201 2.0:1
3 130 6 25:1 2.5:1
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Table 2 Orthogonal experimental results of methanolysis of PA66

R HEE/COH Bt 8]/ (ho n(HEE) : n(PA66) n(BRR) :n(PA66) DMA FJUCH (%)
1 1 1 1 1 10. 00
2 1 2 2 2 47. 86
3 1 3 3 3 45.02
4 2 1 2 3 68.56
5 2 2 3 1 53.78
6 2 3 1 2 77. 89
7 3 1 3 2 68. 34
8 3 2 1 3 75.42
9 3 3 2 1 52.29
ki 34.293 48. 967 54. 437 38. 690
ko 66. 743 59. 020 56. 237 64. 697
k3 65. 350 58. 400 55. 400 63. 000
R 32. 450 10. 053 1. 800 26. 007
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Figure 1 The effects of reaction temperature on the methanolysis of PA66
2.3 [z BzRYE) X ER R S ALY R0
TE n(PAG66) :n(BRAR) :n (W) =1:2. 5210, IR B N 120°C 2 F R 2 5 58 17 0L I [1) X 1 g 2 )7
SR K 2 R,

100] —=—PAGGEEALE — . [%
—e— DMAWZZE T o« e
95 —a—HMDUZZE r AT A 70
L 60
Shea £/ s
< ¥3 =
¥ 854 < F50 g
Y
g0 TE F40 2
& | < =
< b T
75 1A L30
‘
70 : : . . 20
2 4 5 6

P2 B0 I [ 0 T2 i S 7 B 552 )

Figure 2 The effects of reaction time on the methanolysis of PA66
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Figure 3 The effects of sulfuric acid amount on the methanolysis of PA66
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Figure 4 The effects of methanol amount on the methanolysis of PA66
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Figure 5 FT-IR spectra of standard and obtained DMA samples

a. standard sample; b. product
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Figure 6 'H NMR spectrum of obtained DMA sample
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Preparation of Dimethyl Adipate by Alcoholysis of Waste Nylon 66

HUANG Mei', LIU Fu-sheng'® , SONG Xiu-yan®* , SONG Zhan-qgian'
(1. College of Chemi cal Engineering . Qingdao University of Science and Technology. Qingdao 266042, China;
2. College of Chemistry and Molecular Engineering s Qingdao University of Science and Technology »
Qingdao 266042, China)

Abstract: The methanolysis of nylon 66 (PA66) was investigated using concentrated sulfuric acid (H,SO,) as a
catalyst. The structures of the products were characterized by FT-IR and 'H NMR, and the results showed that the
obtained products are dimethyl adipate (DMA) and hexamethylene diamine (HMD) , respectively. Using L, (3") orthogonal
experiment, the effects of temperature, time, H,SO, dosage and methanol dosage on the methanolysis reaction were
studied. And the optimum reaction conditions were obtained: the molar ratio of PA66 to H,SO, is 1:2, the molar ratio of
PA66 to methanol is 1:20, reaction temperature is 120°C , reaction time is 5h. Under these conditions, the conversion of
PAG66 was 100% , the yields of DMA and HMD were reached to 86.04% and 88. 62% , respectively.

Key words: Nylon 66; Alcoholysis; Dimethyl adipate; Hexamethylene diamine
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